Objectives: This study was aimed at determining the prevalence of wound infections and susceptibility profile of associated aerobic bacteria along with special reference to MRSA from patients at a rural tertiary hospital. Materials and Methods: Wound swabs collected from 356 patients were processed to investigate bacterial agents using standard microbiological techniques. Disc diffusion method was used to find out the susceptibility of bacterial agents. Methicillin resistance was determined by cefoxitin disc diffusion method. Results: Out of 356 wound swabs, 247 samples yielded significant bacterial growth. Staphylococcus aureus (37.12%) was the most predominant isolate followed by Klebsiella sps (20.25%). Most prevalent wound type was surgical (74.21%). Overall prevalence of MRSA was (23.47%). All Gram positive cocci were susceptible to vancomycin and linezolid including MRSA. All Gram negative bacilli showed good response towards amikacin, piperacillin-tazobactum and imipenem in a range of 70-100%. Conclusion: Staphylococcus aureus is the most prevalent organism among wound infections. The prevalence of MRSA was 23.47% and more number of MRSA isolates were multidrug resistant as compared with the MSSA isolates. Vancomycin and linezolid continue to remain the mainstay for treatment for MRSA infections.
INTRODUCTION
Skin, the largest organ in the human body, plays a crucial role in the sustenance of life through the regulation of water and electrolyte balance, thermoregulation, and by acting as a barrier to external noxious agents including microorganisms. However, when the epithelial integrity of skin is disrupted, a wound results. [1] The progression of a wound to an infected state involves a multitude of microbial and host factors such as type, site, size and depth of the wound, the extent of non-viable exogenous contamination, the level of blood perfusion to the wound, the general health and immune status of the host, the microbial and combined level of virulence expressed by the types of micro organisms involved. [2] Wound infection is important in the morbidity and mortality of patients irrespective of the cause of the wound. It is also important because it can delay healing and cause wound breakdown. [3] This is also associated with longer hospital stay and increased cost of healthcare. [4] Wound infections can be caused by different groups of microorganisms like bacteria, fungi and protozoa. [5] However, different microorganisms can exist in polymicrobial communities especially in the margins of wounds and in chronic wounds. [6] The infecting microorganism may belong to aerobic as well as anaerobic group. [7] Most commonly isolated aerobic microorganisms include Gram positive cocci such as S. aureus, Streptococcus species, Gram negative bacilli mostly E.coli, Proteus species, Ps. Aeruginosa. [8] However, the etiology of wound infection differs from country to country and from hospital to hospital even within the same region. [9] S.aureus is the commonest cause of wound infections and other nosocomial infections. S.aureus was once susceptible to Penicillin but widely resistant organisms soon emerged. The introduction of Methicillin initially solved the problem, but later, strains which were resistant to Methicillin developed. Thus, an increased number of resistant strains have been seen worldwide. [10] The incidence of MRSA in India is gradually increasing [11] and therefore, the importance of their detection, especially for treatment and epidemiological purposes, arises. [12] Methicillin resistant S. aureus (MRSA) is now endemic in India. The incidence of MRSA varies from 25 per cent in western part of India to 50 per cent in South India. [13] This study was aimed at determining the prevalence of wound infections and susceptibility profile of associated aerobic bacteria along with special reference to MRSA from patients at a rural tertiary hospital.
MATERIALS AND METHODS
This is a prospective, observational study in which a total of 356 infected wound samples were collected from consecutive patients seen both inpatient and outpatient departments of Vinayaka Mission's Medical College and Hospital, over a period of 1 year [January-2013 to December-2013] . Wound beds were prepared before specimen collection, where the wound immediate surface exudates and contaminants were cleansed off with moistened sterile gauze and sterile normal saline solution. Dressed wounds were cleansed with non bacteriostatic sterile normal saline after removing the dressing. Aseptically the end of a sterile cotton-tipped applicator was rotated over 1 cm 2 area for 5 seconds with sufficient pressure to express fluid and bacteria to surface from within the wound tissue. Two wound swabs were taken from each wound at a point in time to reduce the chance of occurrence of false-negative cultures and to increase the chance of recovering bacterial pathogens. It is also indicative of contamination in that if the two swab samples differ in types of organisms during presumptive test. [14] Exclusion/inclusion criteria:
Wound infection was suspected if a wound was not healing well, getting bigger, exuding pus or fluid. Very ill patients and those undergoing antibiotic therapy two weeks prior to the study were excluded. Patients' age, sex and type of wound were noted. Ethical clearance for the study was obtained from the Institutional Ethics Committee, VMMC & H. A written informed consent was also obtained from patients. Then, wound specimens were transported to microbiology laboratory within 20 minutes. The specimens were inoculated on blood, chocolate and Mac Conkey agar plates and incubated aerobically for 24 to 48 hours at 37°C. Anaerobic cultures were not done due to logistic difficulties.
Bacteriological culture and examination was done following standard microbiological techniques. [15] Antibiotic sensitivity testing Antimicrobial susceptibility of the isolates was determined against the following antibacterial agents by Kirby Bauer disk diffusion method on Muller Hinton agar plates according to Clinical and Laboratory Standard Institute (CLSI) guidelines. [16] Amikacin(AK-30μg), Ceftazidime (Ca-30 μg), Cefotaxime (Ce-30μg), Ciprofloxacin (Cf-5μg), Cotrimoxazole (Co-25μg), Gentamycin (G10μg), Piperacillin-Tazobactum(Pt-100/10μg), Imipenem[I 10μg], Cephoxitin (Cn-30μg), Clindamycin (Cd-2μg), Erythromycin (E-15μg), chloramphenicol (30 μg), Penicillin (P-10 units), Linezolid(Le-30μg), Vancomycin (Va-30 μg) (Hi Media, Mumbai).
Detection of MRSA by Cefoxitin Disc Diffusion Test
The Cefoxitin disc diffusion method was carried out on Mueller-Hinton agar by using a 30 μg cefoxitin disc. An inhibition zone diameter of ≤ 21 mm was reported as methicillin resistant and a diameter of ≥ 22 mm was considered as methicillin sensitive as per CLSI guidelines. [16] Quality control strains
ATCC 43300 -were used as the negative and positive controls, respectively. [16] All the analysis was performed using simple percentage method.
RESULTS
A total of 356 wound swab samples received at the microbiology laboratory, VMMC & H, Karaikal over a period of 1 year [January-2013 to December-2013] were anlaysed. Out of them, 294 were from different wards and 62 were from OPD. There were 187 male subjects and 169 female subjects. Ages ranged from 6 months to 80 years. The swabs obtained from males were predominantly infected and highest prevalence rate of wound infections was seen among the age group of 41-50(27.53%) [ Table 1 ]. A total of 247 samples yielded significant bacterial growth indicative of wound infection, while 109 samples did not yield significant growth. 235wounds were infected with a single organism. However 7 wounds were infected with a couple of bacteria, while from 5 specimens three organisms were isolated. A total of 264 bacteria were isolated.
Staphylococcus aureus (37.12%) was the most predominant isolate followed by Klebsiella species (20.45%). Rest of the organisms isolated from infected wounds include Escherichia Coli (15.91%), Pseudomonas aeruginosa(10.61%), Proteus species(7.95%), Coagulase negative staphylococci (3.41%), Citrobacter species (3.03%), Enterococci (076%) and Streptococcus pyogenes (0.76%) [ Table 2 ].
As it is indicated in Table 3 , the most prevalent wound type was surgical, followed by trauma , non trauma (which include diabetic ulcers, bedsores, ischemic ulcers, varicose ulcers and osteomyelitis) and burns. The Gram negative bacilli which were isolated, showed high degree resistance pattern against cephalosporins, ciprofloxacin and gentamycin. All Gram negative bacilli showed good response towards amikacin, piperacillin-tazobactum and imipenem in a range of 70-100%. . All Gram negative bacilli remained 100% susceptible towards imipenem except Pseudomonas aeruginosa (96.43%) [ Table 5 ].
All Gram positive cocci were susceptible to vancomycin and linezolid followed by amikacin in a range of 60-100%. The susceptibility pattern of all Gram positive cocci, including MRSA and MSSA is shown in Table 6 .
DISCUSSION
Wound infections are associated with increased morbidity and mortality. Agents of wound infections vary with geographical locations. [17] Therefore, periodic assessment of the etiologic agents and their susceptibility profiles will be useful for empirical treatment of wound. The prevalence of wound infection in this study was 69.38 %. This agrees with a previous report, [18] but it is at variance with others. [8, 19] According to our findings, the prevalence of wound infections among males were predominated. But ,as per Egbe CA et al [8, 19] no significant difference was found in the prevalence of wound infections among males and females. Ideally, the age of a patient seems likely to have a bearing on wound infection and healing, people at the extremes of life being more prone to wound infections. However, we observed majority of patients belonged to the age group 41-50years (27.53%).
Staphylococcus aureus was the most prevalent bacterial agent isolated in this study. This observation is in agreement with previous report. [20] However, Ezebialu et al, reported Pseudomonas aeruginosa as the most prevalent agent for wound infections. [21] Gram negative bacilli predominated in SSIs. This is in agreement with the study conducted by Mofikoya et al. [22] Klebsiella pneumoniae was observed as the most common pathogen in wounds in a study in Western Nigeria. [4] This is the evidence of existence of local and regional variability and shows that each health facility has to determine the prevalent micro-organisms and other associated indices.
The incidence of surgical wound infections was found to be the highest among different types of wound infections. Surgical wound sites with high bacterial contaminants constitute a serious problem in the hospital especially in surgical practice where clean operations can become contaminated and subsequently infected. The degree to which surface wounds are infected by surrounding bacteria contaminants have become clinically important. [8] In our study, the prevalence of MRSA was 23.47%. The prevalence of MRSA varies between regions and between hospitals in the same region as seen in a study from Delhi where the MRSA prevalence in nosocomial skin and soft tissue infections varied from 7.5 to 41.3% between three tertiary care teaching hospitals. [23] All MRSA strains were sensitive to vancomycin in the present study. This is in accordance with other studies. [24] [25] However, vancomycinintermediate and vancomycin resistant S. aureus (VISA and VRSA) strains have been reported recently from various parts of the country. [26] Significant difference was observed in antibiotic sensitivity pattern of MRSA and MSSA in case of erythromycin, ciprofloxacin, gentamicin and amikacin. This is in agreement with the study conducted by INSAR group. [13] In our study 100% of the MRSA isolates were sensitive to linezolid which is complemented by a 2009 study carried out in Iran. [27] In the present study, amikacin, piperacillintazobactum and imipenem showed good response among Gram negative bacilli. Ciprofloxacin, cotrimaxazole and cephalosporins showed decreased sensitivity. This is not in agreement with the study conducted by Oladeinde BH et al, [28] where flouroquinolones were most potent antibacterial agents against the isolates of wounds.
CONCLUSION
Surgical wound infections were dominated compared to other wound infections, staphylococcus aureus being the most prevalent organism. Gram negative bacilli showed highest susceptibility to imipenem and piperacillintazobactum. In our study, the prevalence of MRSA was 23.47% and more number of MRSA isolates was multidrug resistant as compared with the MSSA isolates. Vancomycin and linezolid continue to remain the mainstay for treatment for MRSA infections.
